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本研究利用上述建立的 HCMV Elispot 中和检测平台对江苏东台地区的
1420 份各年龄段人群血清的中和滴度进行检测，人群总阳性率高达 97.68%，分
析可能与生活习惯及经济生活水平有关。通过比较人群各年龄组之间的阳性率，



















之间的阳性率无显著差异，但是 1~30 岁年龄段 NT50 显著低于其他年龄组


















Human cytomegalovirus (HCMV) is a ubiquitous virus infection that has 
worldwide distribution. Following primary infection, human cytomegalovirus 
(HCMV) establishes lifelong latent infection and periodically reactivates in the 
absence of an adequate host-derived immune response, therefore HCMV may 
subsequently cause serious or even life-threatening infectious diseases. HCMV can 
infect a broad range of cell types, including leukocyte cells, epithelial cells and 
endothelial cells. The cells fully permissive for CMV infection in vitro are human 
epithelial cells and fibroblast cells. Many neutralization methods, including classic 
TCID50 assay and Plaque Reduction Neutralizing Test (PRNT), have been developed 
to determine the neutralized titers of clinical samples. However, these traditional 
neutralization methods are impractical for large-scale clinical studies due to 
time-consuming, cumbersome procedures of assays and subjective bias by 
manipulation. 
Prevalence of cytomegalovirus infection is closely related to economic status and 
lifestyle. CMV prevalence is relatively lower in developed countries than developing 
countries. The prevalence of CMV neutralized antibody is 45%~75% overall in the 
United States while is up to 90%~100% in East Asia and Indian. Congential CMV 
infection can result in congenital malformation, such as sensorineural deafness, slow 
development, abortion and even dead fetus. Naturally acquired immunity significantly 
reduces the risk of congenital cytomegalovirus (CMV) infection in future pregnancies. 
Therefore, it is of great importance to investigate the epidemiological characteristics 
of HCMV and the statistic analysis of the cross-reacting factors of HCMV infection in 
general populations especially in women of childbearing age. 
In this study, we established an efficient HCMV in vitro culture system, which 
provides a solid foundation for subsequent research. More importantly, we developed 
a highly effective and rapid HCMV enzyme-linked immune spots (Elispot) assay 















possesses great advantages for large-scale clinical research. Comparing with other 
neutralization assays, the performance of HCMV Elispot assay showed a great 
correlation （R2=0.8960）with that of standard IRD neutralization assay on 
determining the 50% neutralized titers (NT50) of sera. 
We quantitatively assayed 1420 sera of general population at all ages from 
Dongtai, Jiangsu Province, with this HCMV Elispot neutralization assay. The 
prevalence of HCMV neutralized antibody is 97.68% in this area. There is no 
significant difference in the prevalence of HCMV neutralized antibody across all age 
groups. 50% neutralized titers of 1~30 age group are significantly lower than other 
age groups (P < 0.05). No significant difference in the prevalence of neutralized 
antibody is observed between men and women, while the overall NT50 titers of men 
are significantly lower than that of women, which may be explained by female 
populations harboring higher immune response and more frequently exposing to risk 
factors than male populations. Moreover, we dissect the gender disparity upon the 
prevalence of neutralized antibody and the NT50 level, which are both 
age-independent in women while shows a different trend among men at all ages. 
Among male populations, NT50 of 1~30 age group are significantly lower than other 
age groups (P < 0.05). In addition, the prevalence of HCMV neutralized antibody is 
97.61% among women of child-bearing age (15~49), there is no significant difference 
for NT50 in this population at all ages, while it shows difference for the prevalence of 
HCMV neutralized antibody at all age.  















英文缩写 英文全称 中文名 
AI Avidity Index 亲和力指数 
ARPE Acute Retinal Pegment Epitheliitis 急性视网膜色素上皮细胞 
C Cytosine 胞嘧啶核苷 
CPE Cytopathic Effect 细胞病变 
CT  Computed Tomography 计算机断层 
DEPC Diethylpyrocarbonate 焦碳酸二乙酯 
DPI Days post infection 感染后天数 
DMSO Dimethylsulfoxide 二甲基亚砜 
Elispot Enzyme-Linked Immunospot Assay 酶联免疫斑点测定法 
FBS Fetal Bovine Serum 胎牛血清 
gB Glycoprotein B 糖蛋白 B 
G Guanosine 鸟嘌呤核苷 
GCV Ganciclovir 更昔洛韦 
HCMV Human Cytomegalovirus 人巨细胞病毒 
HRP Horse Radish Peroxidase 辣根过氧化物酶 
IE Immediate Early 即刻早期 
IRD Near-Infrared Dye 近红外染料 
IMS Immunostaining 免疫染色 
MOI Multiplicity of Infection 感染复数 
NT50 
Serum Dilution Titers to Neutralize 50% Input 
Virions 
中和 50%病毒的血清稀释倍数 
ORF Open Reading Frame 开放阅读框架 
RT Room Temperature 室温 
TEM Transmission Electron Microscope 透射电镜 
TK Thymidine Kinase 胸腺嘧啶核苷激酶 
TMB Etramethylbenzidine 四甲基联苯胺 
VAC Valaciclovir 伐昔洛韦 
VGCV Valganciclovir 缬更昔洛韦 
VLAF Virus Load of Amniotic Fluid 羊水病毒载量 
































生 CMV 原发或再激发感染的几率较高，同时因 CMV 的感染可导致主要表现为





毒（Herpes simplex virus 1, HSV-1）、2 型单纯疱疹病毒（Herpes simplex virus 2, 
HSV-2）、人巨细胞病毒（HCMV）、水痘带状疱疹病毒（VZV）、EB 病毒
（Epstein-Barr virus，EBV）以及 6、7、8 型人类疱疹病毒。人类疱疹病毒具有






























图 1. 人巨细胞病毒结构[7]（A）及透射电镜观察结果（B） 
Fig.1 The structure (A) and TEM image of HCMV (B) 
人巨细胞病毒是疱疹病毒中最大且最复杂的病毒之一，直径一般为 200 至
300 纳米，具有严格的宿主特异性。其基因组为 240 kb 的双链 DNA，编码超过
165 种蛋白[8]，其中至少 60 中蛋白出现在成熟的病毒颗粒中[9]。核酸外层包围着
直径 120 纳米的二十面体衣壳，病毒最外层为厚约 10 纳米的膜状囊膜（一般称















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
